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INTRODUCTION 
 
Long term use of polluted water for cultivation of vegetables 
may result in the accumulation of heavy metals and anions in 
the agricultural soils, affecting microbial activities as well as 
their transfer to various crops under cultivation with level of 
contamination that exceed permissible level (Thompson and 
Kelly, 2003). A reduction in nitrite content can add value to  
vegetable products already known for their nutritional and 
therapeutic properties (Santamaria, 2006). Therefore, it is  
important to adopt appropriate strategies and determine the 
role of individual physiological factors in the process of vegeta-
ble growth in order to limit accumulation of nitrate, nitrite, 
phosphate and sulphate in vegetables as their excess have nega-
tive effects on consumers. These could achieve by adopting less-
er use of fertilizer application, reduce the potential degradation 
of soil from overgrazing and water resources control are needed 
to achieve this objective. Nitrogen, phosphorus and potassium 
(NPK) fertilizers are used widely in vegetable agriculture result-
ing in accumulation of nitrate, phosphate and sulphate in vege-
table plants, if the rate of its uptake exceeds the rate of its  
reduction to ammonium ions, the excess which is water soluble 
in the soil can leach into groundwater and cause its contamina-
tion. The some heavy metals such as Cu, Zn, Mn and Fe uptake 
by the plants specifically the leafy vegetables is an avenue of 
their entry into the human food chain with harmful effects on 
health (Luo et al., 1983; Oladeji, 2017). As reported by McCall 
and Willumsen (1998) high rates of nitrate application, increase 
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 The study examined the effect of nitrite ions in wastewater, soil and vegetables through  
man-made activities. Nitrite level was determined in wastewater, soil and vegetables viz.,  
spinach (Amaranthus hybridus), lettuce (Lactuca sativa), cabbage (Brassica oleracea), carrot 
(Daucus carota), okra (Hibiscus esculentus), onion (Allium cepa) and tomato (Lycopersicon  
esculenetum) collected on seasonal basis along Kubanni stream in Zaria. The levels of nitrate in 
the wastewater, soils and vegetables were determined using UV/Visible and Smart  
Spectrophotometer. Results obtained show that nitrite concentrations ranged from 12.05 – 
53.21 mg/L in the year 2013 and 1.58 – 17.09 mg/L in the year 2014 for wastewater, soil had 
concentrations ranged from 0.05 – 6.40 mg/kg in the year 2013 and 0.90 – 9.90 mg/kg for year 
2014 while the vegetable had levels of 3.80 – 23.65 mg/kg in the year 2013 and 7.48 – 27.15 
mg/kg in the year 2014. Statistical tests indicated no significant difference in nitrite levels 
across the locations and seasons for wastewater, soil and vegetables evaluated. Correlation 
results for these two years indicated low (r = 0.399, r = 0.275) relationship for wastewater and 
vegetables whereas negative (r = -0.290) relationship noticed for the soil. The results showed 
that irrigating the farmland with untreated wastewater has negative consequence on the crops 
grown with it and thus, cultivation of wastewater irrigated soils and vegetables should be  
continuously monitored to stop any possible hazard. 
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points along the stream channels for the period of 2013 and 
2014 (Figure 1). Sampling was conducted in the harmattan, dry 
and rainy seasons from January 2013 to September 2014. 
Wastewater samples were collected using composite sampling 
in a polyethylene plastic containers that were previously 
cleaned by washing in non-ionic detergent, rinsed with tap wa-
ter and soaked in 0.1M HNO3 for 24 hours and finally rinsed 
with deionized water prior to usage (Ademoroti, 1996). Sample 
bottles used were rinsed with sampled water three times and 
then filled to the brim at a depth of one meter below the 
wastewater from each of the five designated sampling points. 
Wastewater sample bottles were labelled, stored in ice-blocked 
coolers and transported to the laboratory while in the Analytical 
laboratory; they were stored in the refrigerator at about 4 °C 
prior to the analysis (APHA, 2012).  
Soil samples were collected at three depths (0-5 cm, 5-10 cm 
and 10-15 cm) from both sides of the river banks by using spiral 
auger of 2.5 cm diameter. Soil samples were randomly sampled 
and bulked together to form a composite sample from each des-
ignated point. They were then put in clean plastic bags, labelled 
and transported to the laboratory.  
 
Collection of vegetable samples 
The full grown vegetable of spinach (Amaranthus hybridus),  
lettuce (Lactuca sativa), cabbage (Brassica oleracea), carrot 
(Daucus carota), okra (Hibiscus esculentus), onion (Allium cepa) and  
tomato (Lycopersicon esculenetum) were randomly handpicked 
from various garden plots along Kubanni stream channels using 
hand-gloves, bulked together to form a composite sample, 
wrapped in a big brown envelopes, labelled accordingly and 
transported to the laboratory.  
 
Sample processing and treatment  
Wastewater sample bottles were kept in a refrigerator set at 4 °
C prior to analysis (APHA, 2012). Soil samples were air-dried, 
crushed and sieved through 2 mm mesh sieve. The soil samples 
were then put in clean plastic bags, sealed and labelled accord-
ingly (Musa et al., 2009). Each vegetable samples were washed 
with tap water, followed by deionized water, air dried in the 
laboratory, grounded to powder and sieved using 250 µm sieve 
(Munson and Nelson, 1990). 
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the plant nitrate content without increasing the yield. Thus, 
growers who apply extreme fertilizers to confirm that nitrogen 
is not limiting for plant growing are unlikely to achieve any gain 
in terms of yield but increase the nitrate content of crops to the 
level potentially toxic to humans. The levels of anions in soils 
through fertilizer application depend on the origin of fertilizer 
and manufactured processes (Devkota and Schmidt, 2000). 
Moreover, an increasing awareness in terms of the importance 
of vegetables and fruits to human diet suggests that the  
monitoring of anion levels in food crops should be carried out 
frequently.  
Nitrite (NO2
–) is inorganic ions that occur naturally and are part 
of the nitrogen cycle. Nitrite oxidizes easily into nitrate by  
Nitrobacter thus, nitrate occurs more frequently in ground and 
surface water. Microbes break down animal and human organic 
wastes in soil and water to ammonia. This breakdown process of 
converting organic wastes into ammonia, which then oxidizes 
into nitrite and nitrate are referred to as Nitrification process 
done by Nitrosomonas and Nitrobacter bacteria (Grubben, 1976). 
Vegetables are having greater nitrate content than do other 
plants due to nitrogen fixation and is one way of exposing to 
excessive nitrite and nitrate in foods (ATSDR, 2011). Also, expo-
sure to high amounts of nitrites from soil and water contaminat-
ed arise from runoff of nitrogen-containing fertilizers (e.g.,  
potassium nitrite and ammonium nitrite) as being reported in 
literatures Akan (et al., 2009; Oladeji and Saeed, 2018). Exces-
sive nitrite exposure by people resulted in acute methemoglo-
binemia, a serious health condition. Methemoglobinemia is a 
state in which there is an excess of methemoglobin in the blood. 
Methemoglobinemia can cause cyanosis (blue skin) of limbs/
trunk, weakness and rapid heart rate (ATSDR, 2007). Severe 
methemoglobinemia results in lethargy, loss of consciousness, 
irregular heartbeat, shock, convulsions, coma, and even death 
(Reddy and Menary, 1990). Akan et al. (2009) examined the 
heavy metals and anions levels in some vegetable samples 
grown within the vicinity of Challawa Industrial area and report-
ed chromium level as (1.00–9.23 µg/g) as highest in concentra-
tion among the analyzed vegetable while copper (0.89–2.17 µg/
g) concentration was the least. The concentrations of the anions 
were 40–1300 µg/g for nitrite, 65–1500 µg/g for nitrate, 122–
765 µg/g for sulphate and 12–60 µg/g for phosphate respective-
ly. They concluded that the leaves of vegetables contained  
higher heavy metals and anion concentrations than roots and 
stems. Therefore, addition of excess heavy metals and ions  
produce various negative effects in the soils as well as the vege-
tables grown through the wastewater irrigation. Keeping in 
view, the present study was aimed to evaluate the levels of  
nitrite in wastewater, soil and vegetable samples grown along 
Kubanni stream channels in Zaria, Kaduna State, Nigeria. 
 
MATERIALS AND METHODS 
 
Collection of wastewater and soil samples 
Wastewater samples from Kubanni stream were obtained on a 
four-month basis at point of inlet into the river at five different Figure 1. Map of sampling sites (Sources: Oladeji, 2017). 
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Determination of nitrite in wastewater  
Ten centimetre cube of the wastewater from each sample was 
pipetted into a sample container. The content of one sachet of 
the reagent powder pillow (NitriVer 3 Nitrite) was added, stop-
pered and the cell was shaken to dissolve the powder. The  
concentration was read at 507 nm after 20 minutes using a 
portable Data Logging Spectrophotometer (HACH DR\2010). 
The result in mg/L nitrite expressed as (NO2
- -N) was displayed. 
The amount of nitrite is determined by multiplying with a  
conversion factor of 3.284 (APHA, 2012). 
 
Determination of nitrite in soil samples  
The concentration of the chloride in the soil samples filtrates 
were firstly determined, the readings of chloride were divided 
by 10 and known amount of 0.02M Ag2SO4 were added equiva-
lent to the amount of chloride in the filtrates. 5 cm3 aliquots 
were then taken into centrifuge test tube and diluted to 10 cm3 
with deionized water. The tubes were centrifuged for 10 
minutes until the solutions were clear. 5 cm3 of the clear solu-
tions were taken in glass evaporating dish, placed on water bath, 
evaporated to dryness and then cooled.  1 cm3 of phenoldisul-
phonic acid solution was added to individual tubes and analyzed 
as described by Musa et al. (2009). The absorbance was taken at 
507 nm using JENA Model UV/Visible Spectrophotometer and 
their concentrations were extrapolated from calibration curve. 
 
Determination of nitrite in the vegetable samples  
The concentrations of nitrite analyzed in each of the vegetable 
samples were carried out using Smart Spectro spectrophotome-
ter (APHA, 2012). The method is based on diazotization of  
sulphanilic acid by nitrite in acid solution and the coupling of the 
resulting diazonium compound with alpha-naphthyl-amine to 
give a red azo-dye (Ademoroti, 1996). Vegetable samples  
solutions were prepared by grinding each dried sample into 
powder. A known amount (1 g) of the powdered sample was 
transferred into 100 cm3 flask and soaked with 50 cm3 of deion-
ized water. The flasks were capped and shaken for 30 minutes, 
then filtered into another 100 cm3 volumetric flasks and the 
volume made to the mark with deionized water. Nitrite was 
determined spectrophotometrically using standard cadmium 
reduction method as described by Radojevic and Bashkin 
(1999).  
 
Statistical analysis  
The results of nitrite in wastewater, soil and vegetables  
analyzed were expressed in form of bar-charts. The results 
obtained were subjected to one way analysis of variances 
(ANOVA) and Pearson Product Moment Correlations (PPMC) 
using Statistical Package for the Social Sciences (SPSS) 20.0 
version software. Null hypothesis was adopted and this was set 
at 95% confidence mean level to check if there is significant 
difference in the concentrations of nitrite analyzed. Statistical 
decision for Pearson correlation coefficients (r) were in  
accordance to Robert (1992). 
 
RESULTS AND DISCUSSION 
 
Characteristics of wastewater 
Figure 2 shows nitrite concentrations in wastewater from  
Kubanni stream channels. The concentrations determined were 
in the range of 12.05 – 53.21 mg/L for the year 2013. Highest 
concentration of 53.21 mg/L was obtained at Kwangila sampling 
site during the harmattan season followed by 42.78 mg/L at 
Tundun-wada while the least level of 12.05 mg/L was obtained 
in the rainy season at Tundun-wada. Elevated levels of nitrite 
during harmattan and dry seasons could be as a result of indis-
criminate disposal of animal and human faeces from nearby 
houses into sampling sites as suggested by Ikemoto et al. (2002). 
Other sampling sites with high concentrations of nitrite were; 
Sabon-gari (38.63 mg/L), Industrial area along Jos road (32.28 
mg/L) both in the dry season and Unguwa-fulani (24.68 mg/L) 
during the harmattan season. Rainy season showed low levels of 
nitrite in the year 2013 as indicated in Figure 2 and this might 
be attributed to dilution effects as suggested by Chapman 
(1997). The concentrations obtained for nitrite in wastewater 
for year 2014 were in the range of 1.58 – 17.09 mg/L. Lowest 
level of 1.58 mg/L was found at Sabon-gari sampling site where-
as the highest concentration (17.09 mg/L) was obtained in the 
dry season at Tundun-wada. Other locations with high levels of 
nitrite were; Unguwa-fulani (16.74 mg/L) and Kwangila (13.20 
mg/L) both in the dry season, Industrial area along Jos road had 
level of 12.58 mg/L during harmattan season, Sabon-gari 
showed 12.42 mg/L in the same harmattan season and 11.42 
mg/L at Industrial area along Jos road. In the year 2014, nitrite 
showed highest accumulation in the dry season (9.87 – 17.09 
mg/L) while the least level was observed in the rainy season 
(1.58 – 4.21 mg/L). High levels of nitrite during the dry season 
might be connected to availability of denitrifying bacteria that 
convert nitrate to nitrite in the presence of light intensity from 
sun as suggested by Heckman (2002). Comparing the results 
obtained in the year 2013 with that of year 2014, it was  
revealed that in harmattan season of 2013, the results indicated 
higher concentration of nitrite (13.08 – 53.21 mg/L) than  
harmattan season of the year 2014 (3.79 – 12.58 mg/L).  
Likewise, dry season of 2013 (19.64 – 52.41 mg/L) had more 
accumulation of nitrite in wastewater than dry season of the 
year 2014 (9.87 – 17.09 mg/L). In the same way, rainy season of 
the year 2013 (12.05 – 20.64 mg/L) indicated more accumula-
tion of nitrite in wastewater than rainy season of the year 2014 
(1.58 – 4.21 mg/L). Low levels of nitrite in the year 2014 year 
could be as a result of flooding in the year 2013; this led to 
heavy erosion which might have washed away most of the  
needed nitrogenous compounds in wastewater as suggested by 
Guillard et al. (1999). 
 
Characteristics of wastewater irrigated soil 
Figure 3 presents nitrite concentrations in soil from Kubanni 
stream channels. The concentrations determined were in the 
range of 0.05 – 6.40 mg/Kg for the year 2013. Highest level of 
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6.40 mg/Kg was found at Sabon-gari followed by 2.44 mg/Kg at 
Industrial area along Jos road and this was closely followed by 
2.15 mg/Kg at Tundun-wada, all these results were obtained in 
the harmattan season whereas the least level of 0.05 mg/Kg was 
obtained at Industrial area along Jos road and Sabon-gari  
sampling site during the rainy seasons. High levels of nitrite  
observed during harmattan season could be as a result of ferti-
lizer accumulations in soil due to prolong use of the sites for 
farming as suggested by Abdu et al. (2011). A decline in nitrite 
levels was noticed from dry season to rainy seasons which could 
be related to dilution effects as suggested by Chapman (1997). 
The concentrations obtained for nitrite in the year 2014 were in 
the range of 0.90 – 9.90 mg/Kg. High level of 9.90 mg/Kg was 
found at Tundun-wada during the dry season followed by 8.01 
mg/Kg in the rainy season at Kwangila sampling site and closely 
followed by 6.40 mg/Kg at Industrial area along Jos road in the 
harmattan season whereas low level of nitrite in soil was noted 
at Tundun-wada (0.09 mg/Kg) during rainy season. High concen-
trations of nitrite recorded in all seasons for the year 2014 
could be as a result of excessive application of fertilizers than 
usual as a result of flooding experienced in the year 2013 as 
suggested by Oyedele et al. (2006). Other sites with high  
concentrations of nitrite were; Unguwa-fulani (5.52 mg/Kg), 
Sabon-gari (5.30 mg/Kg) and Tundun-wada sampling site (3.54 
mg/Kg). Comparing the results of the year 2013 and in the year 
2014 for nitrite levels in soil, it was observed that in harmattan 
season of year 2013, the results indicated lower concentration 
(1.31 – 6.40 mg/Kg) than harmattan season of the year 2014 
(2.04 – 6.40 mg/Kg) whereas dry season of the year 2014 (1.61 
– 9.90 mg/Kg) showed more nitrite accumulation in soil than dry 
season of the year 2013 (0.05 – 1.32 mg/Kg). In the same way, 
rainy season of the year 2014 (1.55 – 8.01 mg/Kg) had higher 
level of nitrite than rainy season of the year 2013 (0.05 – 1.12 
mg/Kg). Elevated levels of nitrite in the year 2014 could be as a 
result of wastewater use for irrigation combined with excessive 
application of fertilizers as suggested by Uwah et al. (2007) and 
Sodipo et al. (2012).  
 
Content of nitrate in vegetables 
Nitrite concentrations in vegetables obtained along Kubanni 
stream channels is presented in Figure 4. The concentrations 
determined were in the range of 0.40 – 12.05 mg/Kg for the 
year 2013. Highest level of 12.05 mg/Kg was obtained in spin-
ach followed by 10.31 mg/Kg in cabbage and closely followed by 
8.32 mg/Kg in okra all planted in the dry season whereas the 
least concentration of 0.40 mg/Kg was found in carrot cultivat-
ed in the rainy season. High levels of nitrite in vegetables during 
dry season might be attributed to excessive use of wastewater 
coupled with excessive application of fertilizers as suggested by 
Uwah et al. (2007). Other vegetables with high nitrite concen-
trations were; onion (8.60 and 7.81 mg/kg) during the harmat-
tan and dry seasons, spinach (7.50 and 7.00 mg/Kg) in both  
harmattan and rainy seasons, cabbage (4.00 mg/Kg) planted in 
the rainy season and tomato (3.64 mg/Kg) in the dry season. 
Vegetables analyzed had concentrations in the range of 0.90 – 
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44.07 mg/Kg for the year 2014. Highest level of 44.07 mg/Kg 
was found in okra followed by spinach (34.10 mg/Kg) and this 
was closely followed by tomato (33.13 mg/Kg) all cultivated in 
the rainy season while the lowest concentration of 0.90 mg/Kg 
was recorded in onion. Elevated levels of nitrite during rainy 
season could be as a result of excessive application of manure 
and fertilizers than usual resulting in accumulation of nitrate 
and this was reduced to nitrite by catalyzed enzyme (nitrate 
reductase) as suggested by Durner and Klessing (1999). Other 
vegetables with high nitrite levels were; lettuce (27.00 mg/Kg), 
carrot (24.01 mg/Kg), cabbage (23.40 mg/Kg) all recorded in the 
rainy season; spinach had the level of 16.10 mg/Kg while 14.60 
mg/Kg was found in cabbage in the harmattan season. Compar-
ing the results obtained in the year 2013 with that of the year 
2014 for nitrite level, it was revealed that rainy season of the 
year 2014 indicated higher levels of nitrite ions (8.87 – 44.07 
mg/Kg) than rainy season of the year 2013 (0.40 – 7.60 mg/Kg). 
Likewise, harmattan season of the year 2014 (0.90 - 16–10 mg/
Kg) showed high concentration of nitrite ion in vegetables than 
harmattan season of the year 2013 (0.50 – 8.60 mg/Kg) whereas 
dry season of the year 2014 (2.72 – 8.92 mg/Kg) showed less 
accumulation of nitrite than dry season of the year 2013 (1.43 – 
10.31 mg/Kg). Uwah et al. (2007) reported 8.18 – 199.42 mg/Kg 
as nitrite levels in vegetables cultivated with wastewater which 
was higher than results obtained in this study. 
Analysis of variance was conducted to establish difference in 
nitrite levels among the sampling locations between the year 
2013 and 2014. Statistical analysis showed their mean with 
standard deviation as thus; Kwangila (23.075±20.528), Unguwa
-fulani (20.060±17.378), Sabon-gari (16.092±12.578), Tundun-
wada (12.635±8.380) and Industrial-area along Jos road 
(14.905±9.977), respectively. From ANOVA data presented in 
Table 1, the values of P = 0.737 > 0.050 indicated that there is 
no significant difference in nitrite levels across the sampling 
sites. Nitrite concentrations were also examined across the  
seasons to establish their differences. Their mean with standard 
deviation showed these; harmattan season of the year 2013 
(28.294±23.163), dry season of the year 2013 (18.222±13.736), 
rainy season of the year 2013 (12.624±5.493), harmattan  
season of the year 2014 (15.606±12.318), dry season of the 
year 2014 (11.614±7.763) and rainy season of the year 2014 
(17.760±15.099), respectively. Table 1 reveals P = 0.498 > 
0.050 this means that there is no significant difference in nitrite 
concentrations across the seasons. This might be due to  
sampling areas are falling within the same vicinity thereby their 
soil geological formations are similar irrespective of change in  
seasons as suggested by Farooq et al. (2008). The Pearson  
Product Moment Correlation (PPMC) for evaluating the  
relationship between nitrite levels in wastewater for the year 
2013 and 2014 is indicated in Table 2. The statistical analysis 
indicated that the mean with standard deviation level for nitrite 
was 26.481±14.043 in 2013 while 8.226±5.453 was in 2014. 
The Pearson correlation (r) = 0.399, degree of freedom (df) = 13 
and the values of P = 0.140 > 0.050 means that there was very 
low relationship between nitrite levels in wastewater for the 
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years 2013 and 2014, respectively. 
From the ANOVA data showed in Table 3, the values of P = 
0.990 > 0.050 indicated that there is no significant difference in 
nitrite levels across the sampling sites. The sampling locations 
revealed these statistical analysis as thus; Kwangila 
(2.883±2.654), Unguwa-fulani (2.210±1.669), Sabon-gari 
(2.580±2.679), Tundun-wada (2.873±3.659) and Industrial-area 
along Jos road (2.422±2.054), respectively. Their mean values 
are relatively close to one another thereby no significant differ-
ence is justified. Also, the data presented in Table 3 indicates 
that the values of P = 0.760 > 0.050 showed that there is no sig-
nificant difference in nitrite concentrations across the seasons. 
Their results showed these; harmattan season of the year 2013 
(1.702±1.299), dry season of the year 2013 (3.300±3.636), rainy 
season of the year 2013 (2.524±2.470), harmattan season of the 
year 2014 (3.302±2.007), dry season of the year 2014 
(1.498±0.690) and rainy season of the year 2014 (3.236±3.740), 
respectively. These values are relatively close to one another 
and may be attributed to anthropogenic activities in the  
sampling sites as suggested by Butu (2013). Table 4 presents 
Pearson Product Moment Correlation for nitrite levels in soil 
between the year 2013 and 2014. Statistical data showed mean 
with standard deviation level for nitrite to be 1.407±1.548 in 
2013 while 3.781±2.663 was obtained in 2014 with the degree 
of freedom (df) = 13,   Pearson correlation (r) = -0.290 and as per 
the values of P  = 0.456 > 0.050 which indicated that there is 
negative relationship between nitrite levels in soil for the year 
2013 to that of the year 2014. The result is justified since there 
was high application of fertilizers and manures in the year 2014 
which might increase the nitrite levels as suggested by Sodipo et 
al. (2012) and Oyedele et al. (2006). 
The ANOVA data presented in Table 5 showed that the values 
of P = 0.966 > 0.050 indicated that there is no significant differ-
ence in nitrite concentrations from one species of vegetable to 
another. This is elaborated from their mean and standard devia-
tion as thus; carrot (4.108±4.059), lettuce (4.602±3.639), onion 
(5.772±2.416), spinach (5.812±3.635), cabbage (5.957±5.334), 
tomato (5.547±4.723) and okra (4.325±3.865), respectively. 
The same Table 5 shows the values of P = 0.263 > 0.050 showed 
that there is no significant difference in nitrite levels from one 
season to another. This can be explained from their mean and 
standard deviation as thus; harmattan season of the year 2013 
(3.910±3.222), dry season of the year 2013 (3.264±2.532), rainy 
season of the year 2013 (7.510±5.541), harmattan season of the 
year 2014 (6.650±4.595), dry season of the year 2014 
(5.221±3.000) and rainy season of the year 2014 (4.406±2.400), 
respectively. Table 5 also reveals that the values of P = 0.000 < 
0.050 means that there is significant difference in nitrite  
concentrations in wastewater, soil and vegetables of the sam-
pling sites. This implies that each constituent (wastewater, soil 
and vegetable) accumulates nitrite at different rate as reflected 
from their mean and standard deviation as thus; wastewater 
(17.353±13.990), soil (2.594±2.457) and vegetable 
(5.160±3.808), respectively. Pearson Product Moment Correla-
tion (PPMC) is presented in Table 6 to establish relationship 
between nitrite levels in vegetables for the year 2013 and 2014. 
Statistical analysis showed that the mean with standard devia-
tion of 4.209±3.508 in the year 2013 while 6.112±3.939 was 
obtained in the year 2014. It also revealed Pearson correlation 
(r) = 0.275, degree of freedom (df) = 19 and values of P = 0.228 > 
0.050 showed that there is low relationship between nitrite 
levels in vegetables for the year 2013 and 2014, respectively. 
Figure 2. Nitrite Concentrations in wastewater from Kubanni stream  
channels, Zaria. 
Figure 3. Nitrite concentrations in soil from Kubanni stream channels, Zaria.  
Figure 4. Nitrite concentrations in vegetable from Kubanni stream channels, 
Zaria. 
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Table 1. Analysis of variance (ANOVA) for nitrite in wastewater. 
Analysis of variance  Sum of square  df Mean square    F Significance 
Nitrite in wastewater           Between groups 
(Locations)                                  Within groups 
                                                           Total 
  
Nitrite in wastewater            Between groups 
(Seasons)                                      Within groups 
                                                            Total 
  
419.474 
5256.792 
5676.266 
  
894.889 
4781.377 
5676.266 
  
  
 4 
25 
29 
  
 5 
24 
29 
104.868 
210.272 
  
  
178.978 
199.224 
  
0.499 
  
  
  
0.898 
  
  
0.737 
  
  
  
0.498 
  
  
Table 2. Summary of Pearson product moment correlation for nitrite in wastewater. 
Variables 
  
 SD     r df     Significance 
Nitrite in year 2013 15   26.481  14.043     0.399 13 
    0.140 
  
Nitrite in year 2014 15   8.226   5.453       
Table 3. Analysis of variance (ANOVA) for nitrite in soil. 
Analysis of variance  Sum of square df Mean square    F Significance 
Nitrite in soil                           Between groups 
(Locations)                               Within groups 
                                                         Total 
  
Nitrite in soil                           Between groups 
(Seasons)                                  Within groups 
                                                        Total 
  
2.035 
173.031 
175.066 
  
17.068 
157.997 
175.066 
  
 4 
25 
29 
  
 5 
24 
29 
0.509 
6.921 
  
  
3.414 
6.583 
  
0.073 
  
  
  
0.519 
  
  
0.990 
  
  
  
0.760 
  
  
  
  
Table 4. Summary of Pearson product moment correlation for nitrite in soil. 
Variables 
  
  SD       r df     Significance 
Nitrite in year 2013  15   1.407  1.548   -0.290 13 
    0.456 
  
Nitrite in year 2014   15    3.781  2.663       
Table 5. Analysis of variance (ANOVA) for nitrite in vegetables. 
Analysis of Variance  Sum of square  df Mean square    F Significance 
Nitrite in vegetable                Between groups 
(Among vegetables)               Within groups 
                                                            Total 
  
Nitrite in vegetable                 Between groups 
(Seasons)                                       Within groups 
                                                             Total 
  
Nitrite among                             Between groups 
wastewater, soil and              Within groups 
vegetable                                      Total 
22.188 
572.312 
594.499 
  
94.301 
500.199 
594.499 
  
3840.090 
6445.831 
10285.921 
 6 
35 
41 
  
 5 
36 
41 
  
 2 
99 
101 
3.698 
16.352 
  
  
18.860 
13.894 
  
  
1920.045 
65.109 
0.226 
  
  
  
1.357 
  
  
  
29.490 
0.966 
  
  
  
0.263 
  
  
  
0.000 
Table 6. Summary of Pearson product moment correlation for nitrite in vegetable. 
Variables 
  
 SD     r df     Significance 
Nitrite in year 2013  21   4.209  3.508   0.275 19 
    0.228 
  
Nitrite in year 2014  21   6.112  3.939       
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Conclusion 
 
The present study showed that nitrite concentrations ranged 
from 12.05 – 53.21 mg/L in the year 2013 and 1.58 – 17.09 mg/
L in the year 2014 for wastewater. Soil had concentrations in 
the range of 0.05 – 6.40 mg/kg in the year 2013 and 0.90 – 9.90 
mg/kg for the year 2014 while the vegetable had levels of 3.80 – 
23.65 mg/kg in the year 2013 and 7.48 – 27.15 mg/kg in the 
year 2014. Further statistical tests indicated no significant dif-
ference in nitrite levels across the locations and seasons for 
wastewater, soil and vegetables evaluated which is attributed to 
sampling areas are falling within the same vicinity thereby their 
soil geological formations are similar irrespective of change in 
seasons. Correlation results for these two years indicated low 
relationship for wastewater (r = 0.399) and vegetables (r = 
0.275) whereas negative (r = -0.290) relationship noticed for the 
soil in the year 2013 to that of year 2014. Therefore, irrigating 
farmland with untreated wastewater has negative consequence 
on the crops grown with it thereby required periodical monitor-
ing of anion levels along the stream should put in place as to 
evaluate their environmental impacts in order to assess their 
possible potential risks. 
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